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ABSTRACT ; 

PURPOSE: To obtain a bipolar transistor having a performance which can be used in 
application fields by a method wherein an impurity concentration of a first 
conductivity type is made lower than an impurity concentration of a second conductivity 
type . 

CONSTITUTION: This is constituted of an n-type single-crystal Si substrate 1; a p+ type 
buried layer 2; an Si02 film 3; n- type epitaxial layers 4, 5; an n-type Si layer 6; a 
p-type Si layer 7; n+ type Si layers 8, 9; an Si02 film 10; and metal electrodes 11 to 
13. The n-type Si layer 6 functions as an emitter, the p-type Si layer 7 as a base and 
the n- Si layer 5 as a collector, respectively. An n-type impurity concentration of the 
emitter 6 is made lower than a p-type impurity concentration of the base 7. Thereby, it 
is possible to obtain a bipolar transistor having a performance which can be used in 
application fields. 

COPYRIGHT: (C) 1 9 9 0 , JPO& Japio 



1 of I 



2/5/03 : 



• & M *l 1* & m ( A) ^2-260430 

®Int.Cl/ M«1JE^ frrt»B»* *@£«B *Ff£ 2 *P( 1990)10^238 

H 01 L 21/331 

29/08 8526- 5 F 

29/73 

8526—5 F H 01 L 29/72 
acgfrft gt*3RcPft 3 (£5g) 

®#69JO**fc tKS2'<>f*-7 F7>v?^^ 

®«r 19 ¥1-78218 

@tt5 H ¥1(1989)3 ^313 

W # » # ^ *3^ffIB^m3E25yaiTS280#ift tfcSMrtfcBSEK 

■H # HP « # JK^»B^m*25^SlTg280#jft <*5t£rttB:£M 



»w m * 

2. 

1. JSl<D<si*3!cD;t$v*tf>. k — x »c ft* ft 
ft*c*M?ftj*i«ote*«<D**#fft*tf. 
-*«*K:srfftJ»2<Dtti4^»*M1*»**.fc 

^*Kft**V*:<"<-Xftirt* U ft * *> *v T' t' ft 
3 . * 49 (ft 19 Mitt's 



*^ft**<**ftB*KW!^ftlAa!'W>K-7 h 
9 v i>x * ic WT ft . 

& ( 1 9 8 8 ^) )B6 1 7 I»>6)R6 1 8K 
Extended Abstracts of the 20th conference on 
Solid State Devices end Ma terids ( 1 9SS) HP . 6 1 7 
-6 18) JCfiV^TtfCfcnT^ft. *<0«(^tt, 
^ - X © * ft ft # * Jt 5 v*<Z>*ft*»ft«J: y 

x * < * ft c * k * yttan?**f**/ft8*'W/K 
Mmnet a u « iff < ^-ft c & 99K««r? ft ft • • w 



-169- 



z tiitmrnumn * * w ^ & ^ t k * ^>x . a* a 

HWfc b T ^ * & W »c itfW Wfl8* 



5 v *J X * * tfsjft-r * *!> fc. tt* ^-XO^HUf 

r 0 . 2 * m H&K* y . *tttc94K.*8/Wjff — 
(Wn tt^ — KJt« 

r * ttt <z> ^ — xiaitti^fWtt^iftj^K:*^^*^ 

I ? ;* — — V << O K 7 - 1 7 -r/t^X 

'J -tf — 27 V 7 r f V A (45 th Annua I 

Uovlca Hstearch Conference) V I B - 4 J C nt * 
/iTt'iJ:^, ^ w X jllK Ji* 6 x l 0 1 



¥2-260430 (2) 

* a**-*- * c: #-e * * . 

c: ay *t* * * £ b . * c <*> ttt * k J: o T # 

* ** «r x * y *r # * t* n L/ ^ 9 £ *T * . - W # 

ift T * * . 

» jg 7 f* (i4oo<rf/v») t * y , *i w «o 

VVX5?)Ailt<OlK (7X 
L0 lv ca~**C3SOaf/'vO t«I«0t»4 W 

n? * a . 

wssh^yi/'x^ Ttt. m>vv> y* 

(BOOnnfiO') * * k t» 41 35 Aft K PI 
tt*,fc»J*T*:<e>cfcfc:J;y. ^< - ^ - x ^ 7 ^ffl 
5 ^ m l« *C * * . 



-170- 



?f B3 ¥2-260430 (3) 



llin^*ttASUfil. 2 H p ♦ *B *l & W . a 
t* S i O » M . 4, 5ttn - fflxeai #i/ifMf». 
BttnKS iM. 7 tt p 3* S i M . 8, 0 tt n ♦ 
5JSiW. lOttSiOiN. 11. 12, 13 

»*:ftttfK*i-e**. nms i wettxsy?. P 

fiS iWVtt^-X, n- S iW5tt3U0f#t 

5 X 1 0 << — X 7 p n!-f M*» 

tfE a* 5 x i o 1, «" , ^^5 ^ * <fc yti^-xo)^ 
ft: -D-CV**. 3U#*5ttn 

fc^-AW7li<ll^0.2 Mm * t> "C ft . 
58 3 W (a) - (d) »C A -^T*:;*J««0)l*ift 
t& * « $J -T * . tf n H^MMMfii ) ICWiK^ 

KattcoxtT* >i/j«*a<fc:«fcy. n- *B 

4 «: 0 . 5 M m - d t? , Jt: KtJ p ♦ M 

naJMtf l±iCn- W 4 * X fcf * * 

* ( fl ^ & * x ¥ - 200K»V) f 4itlcJ:o 



T # ** b T J* v> c i: I* * :> * t? # v* < m 3 W 
< a ) > * 

i e o r/^i&*^#i« 

k: J: y j0rilT4 C & 3 « (b) > . f Lt*hi/ 
i/Xht^X^KOT. ij V%L<tttjM^ *V 

i*tt<tr = -;t/t«4^. P>«i»K&xi2K*» 
******* j*sx i o^d^wxi^jt 
mat 6 t #j&-r * . 1 v t: x 

? ic u r ?r id * x * * — * * <t * u »*» b a* 

* * ?r ^ * * . » <b 7 - - ;i> * ti u . p n 

cO^-X** 7 CCO^-xWcOW, 

«iawi^^-r^*>f/*»i&Aic. *m. -4 it \£ — a 

W ( c ) ) . 



5 *tCS 1 O * W 2 3fcii*rOT*«ffc^J3trtat 

(cvo) iz x *) f&&isitik. *n <r> <> v * ? y 

4 OXmiz X y , SiOxWIO, 2 3 * » W AS 
tcdH^lTxS'y^, ^ — x , a u * * <o«*ifc 
utw^o^^iAti. 2 6>:t«siOi 

»JX5 V#*fH i, ^ — X* ♦* 1 3 , 3 1/^? 
1ttf*i 1 2 ft^«lt ^» { m 3 W (d) ) . 

y . ioou_ho«»«f«H»##^n*. 
UWmmn r fj! m J Klft*jl,fcJ«dEi»cJ:y, * - 

X M O . 1 #*. m «*«!*WiK— ^f-^ 



14, 2 2iiS i Oi tt. 15l$n*t!#Mtt 
SIM. 2 4ttp3f^ttftS iMT. **vJ»*0> 

C -C * <6 . 

& 4 ft (e) - (e) lU^)t*5((J)lWro*}ift 

# * *»w-r * . 

*f JiiCS i O* ril 4 fe^lAU, 

46»:*(0±K:n- 3? * M * S i W 5 <HC*300 
nm) Sr^fifcT*. i <!5 * i& I* *P T? * * 
<*» 4 M (a) ) . IfclC. n - S?*«ttSiWS 
*»1*«D:#i»u:J;y <KU, SiOatt 

* W: 5 X 1 0 1, «-»KiJfc.&A->KW#:'!7^j&* 



-171- 



»B¥ 2-260430 (4) 



soonm) * o)%wit#mt*m < c v i> > 

* - X > ^ b . S i ,NiMO#A^ ^ 2 0 n 
*9 S i**6kn - 3* S i**5*<D##*c*»j* 

ti. ^taffocvoisiciiysioi 19 (J* 

£ 3 0 0 n m ) * Jt U * . J*^ttK5-<xy 
1- ^ If (O /f t&ic * y S i . N « W 2 O fiD # * 09 * K 
fOSiOi W21t*tJ:^t6 (* 4 M 

< t> ) > . 

i& * , j»fft-rac:fcKJ:y, n ♦ s i « « , 
9 fc » I* T * . ;£*K*1Sr(&CVDSaKJ:V, ■ J 

y^»no5nfc#«itts 5 % * at u « > 

7? & k J: »J S i • N 4 Kl 2 0 S i O * M2 I <3 

< c ) } . 

#c c * 1* co * w »; v ^ ^ fc x. y ^ > <r ^ x 



MS i«l 5 fcji*T<9:*i*tCj:yfflMtU, SlOt 
2 t iSjA s i iNi« 2 o fcaKWK 

TjKa>tfT*»i&OCtCJ:»J. * 2 O 0 n m , 

*mihniX5x to 19 <m'*<opxis i « 7 * 
r i 4 w ( d ) } . 

?fc •£ . p^S i J(t7±»S i Oi Wi fl 
WP^*) 5 O n m * lift "T & . a^lC-e« P <R#M 

s io» Kin 

{ « 4 W (a) ) . 

a.t0>* ^ K.**nmttmmn±,<nMKi <sao 



i: COM* J* W * n * . 

£ </t~ 2 5 CJ H z « j» ) frttp*C*#T?**. 
( « W C9 ** * ) 

*&"HK £ toi* . MB K^ttttXtT* 

* * ^J^r * ^ £ tf-C * * . *fc*»*«KASh 
7yi/'^5«««T*4ti!in p n 3? h ^ > i/ X 

* P n p^h^^'/A^feW^^y^JhlC^y 

£ fc *> S i O » JiKl^ftJldnfciMrW ( 5 0 0 n m 

■5 % * *> *► * . 
4 . w on a) fff St tt <ft KM 



2co^«w<o«5i(^'r>tr- i 5 

Ud W . »3WR**fcvB03Klt9***?>b?v^ 
SB 2 cr>**«<0 h^V^X^coKSa^fiS&TrfrW 

ifti t* r * * . 

l'»n«»*ttHfiiM«, 2 ♦•• p ♦ ft* *< & W . 3 
•«S iOi M. 5 - n - x. tf * * V T )U M , 6 •■• 
n S i m . 7-pHKS i W. 8 . 9 ••• n ♦ tfV 
S i W . I O'-S i Ot M. 11, 12, 1 :3 — 
ftt W . 1 4 »• S i O * tfg . lb — n<B^«f«Si 
JW . 2 2 ••• S i O t Kt , 2 4 - P 5? & Iff itfi S i MSI 



-172 



* i a 




Wfifl^ 2-260430 (5) 
* 3 B * ^ © 




-173- 



